The western North American shrub Atriplex canescens is predominantly dioccious, but most populations Contain some monoecious individuals. A tetraploid half-sib family consisting of 665 individuals was evaluated annually for floral phenotype (sex expression) from 1972-75. The autumn/winter of 1972-73 started out mild and wet and then turned unusually cold. The halfsib family expressed a very different sex ratio in the 1973 growing season than in the three other years. A sex-determining mechanism is proposed of XXXX for pistillate plants, XXYY for staminate plants, and XXXY for monoecious plants and those that vacillate among floral phenotypes from year to year.
INTRODUCTION
A triplex canescens (Pursh) Nutt. is a widely occurring western North American shrub. In addition to being an important part of the vegetation, it is a valuable forage plant for both wildlife and livestock and is proving to be useful as cover on disturbed sites such as mine spoils (Hall and Clements, 1923; Plummer et al., 1966; Aldon, 1973; Blauer et al., 1976) .
The species is usually dioecious, but workers have found monoecious plants here and there. Hall and Clements (1923) suggested that A. canescens is rarely monoecious and Hanson (1962) reported that the overall frequency of monoecious plants is about 3 per cent. On the other hand, Stutz et al. (1975) contended that monoecism is common in most populations. Stutz et al. (1975) discovered an unusual gigas population which grows only on the Little Sahara Sand Dunes in central Utah. This population is entirely dioecious and diploid (2n = 18); all other A. canescens populations which have been cytologically studied (about 75) are tetraploid (Bassett and Crompton, 1971; Stutz et al., 1975; E. D. McArthur, unpublished) .
We initiated a study of the year-to-year trait constancy of a half-sib family of A. canescens to identify superior plants for breeding and selection purposes (McArthur and Plummer, 1974) . Along with other traits, the floral phenotype of each plant in this family has been scored annually since 1972. When the floral phenotypic ratio changed dramatically after the 1972-73 winter, we looked for a cause.
MATERIALS AND METHODS
A tetraploid half-sib family of A. canescens was established during the early autumn of 1968 by transplanting seedlings to a Ol4-ha site at the Snow Field Station in Ephraim, Utah. The transplants were placed in in several plant groups; for example, two species of Arisaema (Schaffner, 1922) and Spinacia oleracea (Quagliotti, 1972) . Zuk (1970) reported that he had observed Urtica dioica plants that change sex from year to year.
Sex expression is some monoecious and dioecious plant groups is influenced by plant hormones (Amchem Products, Inc., 1971; de Wilde, 1971; Rudich et al., 1972) .
Although most of the sex reversals occurred only 1 year during the 4 years of record, 61 plants changed sex in more than 1 year (table 5) . This instability would seem to indicate a sensitive sex-determining mechanism for some plants.
The method of sex determination in A. canescens is unknown. Chromosomes are small (about 1 sm long) and difficult to identify separately. No aneuploidy has been found so the tripartite sex chromosome mechanism of some Runiex species (Love, 1969; Smith, 1969) , a form of which has been suggested for Atriplex hymenelytra (Billings, 1934) (1972, 1974, 1975) . During 1973 the apportionment would be radically different.
two assumptions. First, the mating combination XXXX x XXYY is more productive than the others. Data support this assumption since plants that do not change floral phenotype produce more gametes (E. D. McArthur, unpublished data). Second, the YY gamete is slightly less fit than gametes which contain an X chromosome or X locus or loci. This suggestion extends a principle proposed by Westergaard (1958) . He postulated that the YY combination is inviable in all dioecious plant species in which heteromorphic sex chromosomes have been discovered. Additional support for this sex-determining mechanism is the relatively high proportion of nonviable gametes and poor seed germination in tetraploid A. canescens (Stutz et al., 1975, E. D. McArthur, unpublished) . A. canescens is being grown for seed production (Van Epps, 1974 , 1975 .
Cloning consistently high-yielding pistillae bushes would seem to be an advantageous and safe practice for seed production. Since these plants are apparently stable in sex expression.
The sex-determining mechanism which I have suggested, although speculative, allows a consistent interpretation of available data from the half-sib family and natural populations.
